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PROBLEM TO BE SOLVED: To prevent deterioration of 
communication quality and interruption of communication 
due to incomplete directivity formation and incomplete 
transmission power control during a positioning period. 
SOLUTION: A base station BS has a position predicting 
means predicting the position of a mobile station MS 
after a prescribed time. The base station BS predicts 
the position B of the mobile station MS after At based 
on the position and the moving speed of the mobile 
station, which are obtained during communication with 
the mobile station MS at a position A, by the position 
predicting means. Directivity is formed by making it 
follow the movement of the mobile station MS and 
transmission power is controlled in accordance with the 
distance between the mobile station MS and the base 
station BS. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the directivity and the transmitted power control 
system which controls the directivity of an antenna, and transmitted power to the distant office 
with which it communicates with with a base station and a mobile station, and one office or both 
offices communicate. 
[0002] 

[Description of the Prior Art] A base station communicates in mobile communications, making 
directivity follow in the direction of the mobile station which is moving. Below, the directive 
formation approach and the transmitted power control approach by the conventional technique 
are explained. In addition, what is necessary is just to read a mobile station and a base station by 
the explanation described below, when the mobile station which moves forms directivity towards 
the direction of a base station. 

[0003] Drawing 9 is the conceptual diagram showing the situation which is communicating by 
changing directivity one after another to the mobile station MS which the base station BS is 
moving. However, an actual change period is performed a period usually shorter than the period 
to illustrate. Specifically, the procedure which forms directivity begins from measuring the 
location of a mobile station MS. The base station BS possesses an arrival direction measurement 
means to measure the arrival direction of the electric wave which a mobile station MS emits, and 
can know [ of the electric wave measured with this arrival direction measurement means ] the 
direction of a mobile station MS from arrival, the arrival direction measurement of the former and 
an electric wave — the beamformer method and Capon — algorithms, such as law, linear 
predictive coding, the minimum norm method, MUSIC, and ESPRIT, can perform (adaptive signal 
processing by the array antenna: Nobuyoshi Kikuma work, technology publication). Moreover, the 
distance of a mobile station MS and a base station BS is calculable with measurement of the 
time delay by the time delay measurement means of an electric wave. Conventionally, time delay 
measurement is performed by the algorithm of the deformation version of MUSIC and ESPRFT 
(adaptive signal processing by the array antenna: Nobuyoshi Kikuma work, technology 
publication). 

[0004] And by this arrival direction measurement and time delay measurement, since the 
direction (theta) and die length (gamma) of a vector which make a base station BS the starting 
point and make a mobile station MS a terminal point can be specified as shown in drawing 10 , 
the polar coordinate (gamma, theta) of a mobile station MS is known, and a location can be 
pinpointed. Then, a base station BS performs directive formation so that a main beam may be 
turned in this arrival direction, and it controls transmitted power according to the distance of a 
base station BS and a mobile station MS (U.S. Pat. No. 92 US920861 3 TRANSMITTER POWER 
CONTROL SYSTEM:QUALCOMM INC.). For example, when the mobile station MS is distantly 
separated, transmitted power is strengthened, and if near, it will weaken. This transmitted power 
control is needed in order to avoid that the electric wave (here wave of choice) which a base 
station BS emits turns into an interference wave of other communication links as much as 
possible. 
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[0005] Now, the base statior^lK was premised on providing the directi^^ontrol means in the 
explanation mentioned above. Specifically, a base station BS can form directivity now by taking 
the configuration shown in drawing 1 1 . Antennas A1, A2, — , Ak — plurality (the example of 
illustration K) — it is required, the multiplication of the complex waits w1-wk is carried out to 
each antenna output signal x1-xk with Multipliers M1-Mk, it adds with an adder A1, the 
comprehensive output y is obtained, and directivity is formed. As an approach of forming this 
directivity, it roughly divides and there are two networks, one — the arrival direction of the wave 
of choice — high — it is simple and fixed beamforming which turns a gain main beam, and is 
transmitted and received on low fixed gain in the direction of other. While another turns a main 
beam to the wave of choice, it is called the adaptive array which makes null positively in the 
direction of an interference wave (unnecessary wave). 

[0006] Simple beamforming is adapted for existence of an interference wave, does not need to 
change the waits w1~wk shown in drawin g 1 1 , and serves as a value merely beforehand decided 
by the direction of the wave of choice only. On the other hand, an adaptive array is the approach 
of changing a wait accommodative according to existence of an interference wave, and a base 
station BS serves as a configuration as shown in drawingj 2 in this case. The base station BS to 
illustrate adjusts the complex waits w1-wk accommodative by the adaptive processor 1 using the 
outputs x1-xk of Antennas A1-Ak, and the comprehensive output y. However, in order to turn a 
main beam to the wave of choice and to turn null to an interference wave, it is necessary to 
know the arrival direction of the wave of choice in advance, and directivity is formed with the 
algorithm called MSN and DCMP in the conventional technique. 

[0007] When the component engineering mentioned above is said directly, it is two, the location 
judging technique of a mobile station MS, and a directive control technique. First, the directive 
formation by the conventional technique using these two component engineerings measures the 
location of the actual mobile station MS at present, and is performed after measurement 
termination in the sequence of forming directivity by the directive control means using that 
positional information. Hereafter, the conventional technique in case a communication 
configuration is a burst communication link is explained in full detail with reference to drawing. 
[0QQ8]- Drawin g 13 is-the-conceptual-diagram showing-the-moving-trucking of-the-mobile station in 
a burst communication link. In drawing 1 3 , a mobile station MS moves from a location A to a 
location F along with the continuous line to illustrate. Moreover, drawing 14 is the conceptual 
diagram showing a time change of the communication link condition between the base stations 
BS and mobile stations MS in drawin g 13 . In drawin g 14 , the axis of abscissa expresses the 
passage of time, and expresses the time zone when the part (TA-TF) to which the slash is given 
is communicating. The white part between time zone TA-TF which is communicating expresses 
the time zone which is not communicating. Time zone TA-TF which is communicating supports 
location A-F shown in drawing 13 . For example, the location of the mobile station which is 
communicating in the time zone TA is the location A shown in drawing 13 . 

[0009] After a base station BS receives the electric wave emitted from a mobile station MS in a 
time zone A and performs the arrival direction measurement and time delay measurement, it 
performs directive formation and transmitted power control according to these arrival direction 
measurement and time delay measurement. Directivity is formed in the same process and it is 
the same also in locations C-F also in a location B. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional technique mentioned 
above, the arrival direction measurement of the electric wave emitted from a mobile station MS 
and time delay measurement are not performed in an instant, but a certain amount of time 
amount is required. Furthermore, since directive formation / transmitted power control is 
performed after the measurement, time lag will arise. Since directivity is formed in the same 
process also in a location B, time lag exists too also in a location B. It is the same also at 
location C-F. In addition, in the time zone when the communication link is not performed, since 
the electric wave is not flying, measurement of it is attained only after measurement is 
impossible and starts a communication link at the point of a migration place. 
[001 1] Existence of the above-mentioned time lag means that directive formation is imperfect 
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during a measurement periocPP^t says by the adaptive array, during a ^J^urement period, I 
hear that the condition that null cannot be made completely continues in the direction of an 
interference wave, and it is in it. Therefore, since it is influenced of an interference wave or will 
be in the condition that there is not sufficient gain for the direction of the wave of choice while 
the communication link is performed with imperfect directivity, there is also a possibility that 
degradation of communication link quality is brought about, and communicative cutting may arise 
in being the worst. 

[0012] Thus, with the conventional technique, after measurement termination, the location of the 
actual mobile station MS at present was measured, and since it was the sequence of using the 
positional information and forming directivity by the directive control means, time lag arose, and 
the problem of bringing about degradation of communication link quality or communicative cutting 
was. 

[0013] Moreover, with the conventional technique, if the planimetric features and the building 
which intercepts and attenuates an electric wave exist between a base station BS and a mobile 
station MS, a problem may arise in communication link quality and continuation of further a 
communication link. For example, in a location B, as shown in dr awin g 15 , when a mobile station 
MS moves from a location A to a location F, although a base station BS and a mobile station MS 
are in a prospect, they may exist in a path in a location A as a certain obstruction 2 is an 
electric wave. In order to adjust transmitted power in proportion to the distance of a base 
station BS and a mobile station MS in the case of the conventional technique, since the electric 
wave which the mobile station MS which exists in a location B receives is decreased with the 
intermediate obstruction 2, it becomes weaker than the electric wave received in the location A. 
For this reason, the communication link with a mobile station MS and a base station BS may 
deteriorate, or when the worst, communicative cutting may arise. 

[0014] In order to solve the above-mentioned problem, in the conventional technique, 
transmitted power is not adjusted with the distance of a mobile station MS and a base station 
BS, but the electric wave actually emitted from a mobile station MS is received, and there is a 
method of deciding the transmitted power of a base station BS from the strength of the received 
power— If this-approaehns- used^the trouble-mentioned above-is solvable, Namely T a-base station 
BS is that the received power of the electric wave emitted from the mobile station MS which 
moved to for example, the location B declined with the obstruction 2, if existence of an 
obstruction 2 is recognized, strengthens transmitted power and should just emit an electric 
wave. 

[0015] However, even if it adopts the conventional method mentioned above, there is a problem. 
By this conventional method, the communication link with the mobile station MS which moved to 
the location B is started [ that an obstruction 2 exists between the mobile stations MS and base 
stations BS which were moved to the location B, and ], and when a base station BS measures 
the received power of the electric wave emitted from a mobile station MS, it is recognized for 
the first time. Therefore, it may be said that degradation of communication link quality or 
communicative cutting arises until time lag arises for measurement of received power and it 
completes measurement. 

[0016] This invention was made in view of the situation mentioned above, and aims at offering 
the directivity and the transmitted power control system which can prevent cutting of 
degradation and a communication link of the communication link quality by the imperfect 
directive formation and the imperfect transmitted power control during a location measurement 
period. 
[0017] 

[Means for Solving the Problem] In order to solve the trouble mentioned above, in invention 
according to claim 1 In the directivity and the transmitted power control system which controls 
the directive direction and the transmitted power to a distant office based on the physical 
relationship of said mobile station and said base station in case the fixed base station and the 
mobile station which moves communicate Said base station possesses a location prediction 
means to predict the location after fixed time amount of said mobile station, and it is 
characterized by controlling the transmitted power to said mobile station while it determines the 
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directive direction over said^^Wbile station based on the prediction locSIWi of the mobile station 
predicted by said location prediction means. 

[0018] In invention according to claim 2, it sets to directivity and a transmitted power control 
system according to claim 1. Moreover, said base station Based on time transition of the physical 
relationship of said mobile station and said base station, a passing speed calculation means to 
compute the passing speed of said mobile station is provided. Based on the physical relationship 
of said mobile station computed by said passing speed calculation means, and said base station, 
and the passing speed of said mobile station, it is characterized by predicting the location of the 
mobile station after fixed time amount. 

[0019] In invention according to claim 3, it sets to directivity and a transmitted power control 
system according to claim 1. Moreover, said base station The planimetric-features database 
which accumulates the planimetric-features information about the planimetric features which 
exist on the ground is provided. It is based on the prediction location of said mobile station after 
said fixed time amount, and the planimetric-features information on said planimetric-features 
database. It judges whether the planimetric features which decrease or intercept an electric 
wave exist between said mobile stations and said base stations. When it is judged that 
planimetric features exist between said mobile stations and said base stations, according to the 
attenuation or cutoff extent of an electric wave by these planimetric features, it is characterized 
by controlling the transmitted power to said mobile station. 

[0020] In invention according to claim 4, it sets to directivity and a transmitted power control 
system according to claim 1. Moreover, said base station The planimetric-features database 
which accumulates the planimetric-features information about the planimetric features which 
exist on the ground is provided. Based on the prediction location of said mobile station after said 
fixed time amount, and the planimetric-features information on said planimetric-features 
database, it judges whether the reflected wave by planimetric features exists. Said directive 
control means When it is judged by said reflected wave decision means that a reflected wave 
exists, it is characterized by forming directivity also in the direction of said reflected wave. 
[0021] In order to solve the trouble mentioned above, moreover, in invention according to claim 5 
In the directivity andthetransmitted power-control-system which-controls the directive-direction 
and the transmitted power to a distant office based on the physical relationship of said mobile 
station and said base station in case the fixed base station and the mobile station which moves 
communicate Said mobile station possesses a location prediction means to predict the location 
after fixed time amount of a local station, and it is characterized by controlling the transmitted 
power to said base station while it determines the directive direction over said base station 
based on the prediction location of the local station predicted by said location prediction means. 
[0022] Moreover, in invention according to claim 6, in directivity and a transmitted power control 
system according to claim 5, said mobile station possesses a passing speed calculation means to 
compute the passing speed of said mobile station, based on time transition of the physical 
relationship of a local station and said base station, and is characterized by predicting the 
location of the local station after fixed time amount based on the physical relationship of the 
local station computed by said passing speed calculation means, and said base station, and the 
passing speed of said local station. 

[0023] In invention according to claim 7, it sets to directivity and a transmitted power control 
system according to claim 5. Moreover, said mobile station The planimetric-features database 
which accumulates the planimetric-features information about the planimetric features which 
exist on the ground is provided. It is based on the prediction location of the local station after 
said fixed time amount, and the planimetric-features information on said planimetric-features 
database. When it judges whether the planimetric features which decrease or intercept an 
electric wave exist between a local station and said base station and it is judged that planimetric 
features exist between a local station and said base station, according to the attenuation or 
cutoff extent of an electric wave by these planimetric features, it is characterized by controlling 
the transmitted power to a local station. 

[0024] In invention according to claim 8, it sets to directivity and a transmitted power control 
system according to claim 5. Moreover, said mobile station The planimetric-features database 
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which accumulates the planii^^^ic-features information about the plani^^^ic features which 
exist on the ground is provided. When it judges whether the, reflected wave by planimetric 
features exists based on the prediction location of the local station after said fixed time amount, 
and the planimetric-features information on said planimetric-features database and it is judged 
that a reflected wave exists, it is characterized by forming directivity also in the direction of said 
reflected wave. 

[0025] While predicting the location of the mobile station after fixed time amount and determining 
the directive direction over said mobile station based on the prediction location of the this 
predicted mobile station, the transmitted power to said mobile station is controlled by this 
invention. Therefore, since it can communicate from communicative initiation with an ideal 
directivity pattern to the mobile station of a migration place, it becomes possible to avoid 
degradation of the communication link quality by the imperfect directivity pattern in a location 
measurement period, and communicative cutting, and it becomes possible to communicate in the 
best quality. Moreover, since it turns out beforehand whether an electric wave intercepts and 
declines from the prediction location of the mobile station of a migration place, and that it is said 
by using the planimetric-features database of geographical feature and a building what 
attenuation it is, before starting a communication link, transmitted power can be strengthened 
beforehand, and it becomes possible to avoid cutting of degradation and a communication link of 
communication link quality. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using a drawing. 

A. Explain the 1st operation gestalt **** and the 1st operation gestalt of this invention. In 
addition, below, as mentioned above, BS and a mobile station are explained for a base station as 
an MS. In a **** 1 operation gestalt, the base station BS possesses a location prediction means 
to predict the location of the mobile station MS after fixed time amount. In order to predict the 
location of the mobile station MS after fixed time amount, it is necessary to get to know the 
location (x y) and passing speed (Vx/Vy) of a mobile station MS in this time. It can ask for the 
location (x\ y') of the mobile station MS after fixed time amount (**t) by the formula =(x y) +(Vx, 
Vy) **t, using the location of a mobile station MS, and passing speed (x\ y'). In addition, passing 
speed is obtained from the formula =(Vx, Vy) (x2-x1, y2-y1)/(t2-t1), using the location (x1, y1) of 
the mobile station MS of the time amount t1 and t2 which approached, and (x2, y2). 
[0027] Thus, if the current position of a mobile station MS is known, the location of the mobile 
station MS after fixed time amount can also be predicted. As an approach of getting to know the 
location of a mobile station MS, as mentioned above, there is the approach of measuring the 
arrival direction and time delay of the electric wave emitted from a mobile station MS. Since the 
distance gamma of the arrival direction, the direction theta in which the mobile station MS is 
located from the time delay, and a mobile station MS and a base station BS is known, (gamma, 
theta) will be obtained as a polar coordinate showing the location of a mobile station MS, and the 
location of a mobile station MS can be pinpointed. In addition, although there is a directive 
control technique as a component engineering which constitutes a **** 1 operation gestalt, 
since this is the same as the conventional technique mentioned above, it omits explanation here. 
[0028] Next, the location of the mobile station MS after fixed time amount by the **** 1 
operation gestalt is predicted, and ** is just explained to the technique of performing directive 
formation / transmitted power control. As shown in draw ing 1 as an example, the case where the 
burst communication link is being performed is considered. Here, its attention is paid to two 
bursts BA and BB. Communication link start time of Bursts BA and BB is set to tA and tB, 
respectively, and communication link end time is made into tA' and tB\ respectively. Between 
communication link end time tA' and the communication link start time tB, time amount gap **t 
to which a communication link is not performed exists. Drawing 2 is t=tA and the conceptual 
diagram showing the location of the mobile station MS in tB. Since it corresponds to locations A 
and B, respectively at the time of t=tA and tB and the mobile station MS is moving it with the 
passage of time, locations A and B serve as a different point. 

[0029] With the **** 1 operation gestalt, as mentioned above, a location prediction means to 
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predict the location of the mWe station MS after fixed time amount isi^vided, and, as for the 
base station BS, the procedure mentioned above shows beforehand that a mobile station MS 
exists in a location A at the time of t=tA. Then, to be shown in drawing 3 (a), directivity can be 
beforehand formed towards a location A and transmitted power can be controlled at the time of 
t=tA according to the distance of a mobile station MS and a base station BS. Since the location 
of a mobile station MS can be measured while carrying out the communication link of Burst BA, 
based on the measurement result, directivity is changed one after another. And location 
measurement and directive formation are continuously performed to communication link end time 
tA' of Burst BA. On the other hand, since time amount gap **t to which the communication link 
is not performed exists in from t=tA' before the communication link start time tB of Burst BB, 
location measurement cannot be performed in the meantime. However, in a base station BS, 
since the location B of the mobile station MS after **t can be predicted based on the location 
and passing speed of the mobile station for which it asked by communication link end time tA\ at 
the time of the communication link start time tB, directivity can be beforehand formed towards a 
location B and transmitted power can be controlled by the location prediction means according 
to the distance of a mobile station MS and a base station BS. This condition is shown in d rawin g 
3 (b). And directivity is formed one by one in the same procedure, making migration of a mobile 
station MS follow. 

[0030] In the example shown in drawing 2 mentioned above, although it was the case that a 
location A, distance with a base station BS, and a location B and distance with a base station BS 
were almost equal, as shown in drawin g 4 , also when the distance of locations A and B and a 
base station BS differs, it may happen actually. In this case, as shown in drawing 5 (a) and (b), 
transmitted power is controlled and it communicates with different transmitted power according 
to distance to locations A and B. 

[0031] With the **** 1 operation gestalt mentioned above, since the location of the mobile 
station MS at the time of starting a burst communication link is predicted and directive 
formation / transmitted power control is beforehand performed with a location prediction means, 
it can communicate with nearly perfect directivity and transmitted power from the beginning of a 
burst communication link, and communication link quality can be raised. 

[0032] B. Explain the 2nd operation gestalt, next the 2nd operation gestalt of this invention. With 
the 1st operation gestalt mentioned above, although the example in a burst communication link 
was explained next, the example and advantage at the time of applying to the continuous 
communication link as the 2nd operation gestalt of this invention are explained. In the 
conventional technique, when communicating with a base station BS continuously while a mobile 
station MS moves so that the continuous line shown in drawing 6 may be met, location 
measurement and directive formation are always performed continuously. However, this 
conventional method has the fault that the processing burden by the side of a base station BS 
becomes large. So, with the **** 2 operation gestalt, as shown in drawing 7 , it is characterized 
by mitigating the processing burden by the side of a base station BS by performing location 
measurement discretely. Location measurement of two points (- -) which approached in tA at a 
certain time is performed, and the location and passing speed of a mobile station MS are 
calculated, and a time — tA-tB — in between, location measurement is not performed, instead, 
a time — tA — having asked — a location — passing speed — using — a time — tB — it can 
set — a mobile station — MS — a location is predicted and directive formation / transmitted 
power control is performed based on the prediction location, the same — a time — tB, tC, tD, 
and tE — also setting — again — having approached — two — a point — location measurement 
is performed and it processes in the same process. Thus, with the **** 2 operation gestalt, it 
has the advantage that the processing burden in the location measurement by the side of a base 
station BS can be lessened. 

[0033] C. Explain the 3rd operation gestalt, next the 3rd operation gestalt of this invention. In 
addition, in order to give explanation easy, the example at the time of applying to a burst 
communication link is explained. As shown in drawing 8 , a mobile station MS moves, in a location 
A, a base station BS and a mobile station MS shall be prospects, and the obstruction 2 which 
intercepts or attenuates an electric wave shall exist in a location B. If the geographical feature 
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and the building database whT^ris accumulating the information (hencef^Wi planimetric-features 
information) about the location and configuration (magnitude, height, etc. are included) of 
geographical feature, a building, etc. are provided and, as for the base station BS by the **** 3 
operation gestalt, the location of a mobile station MS is known, it is possible to judge whether an 
obstruction 2 is between a base station BS and a mobile station MS. Then, when it is predicted 
that a mobile station MS moves to a location B, to the mobile station MS which moved to the 
location B, transmitted power is strengthened beforehand and it transmits. Thus, according to 
the **** 3 operation gestalt, the situation of degradation of the communication link quality 
resulting from the time lag by the received-power measurement by the conventional technique 
and communicative cutting is avoidable. 

[0034] D. Explain the 4th operation gestalt, next the 4th operation gestalt of this invention. With 
a **** 4 operation gestalt, like the 3rd operation gestalt mentioned above, the base station BS 
possesses geographical feature and a building database, and when it is presumed that the 
electric wave with comparatively strong power which spreads between a base station BS and 
mobile stations MS using this geographical feature and building database consists of reflected 
waves not only by a direct wave but planimetric features (obstruction), it communicates by 
forming directivity also in the direction of a reflected wave. In this case, when the power of a 
direct wave is weak, directivity is not turned in the direction of a direct wave, but you may make 
it turn directivity only to a reflected wave. A location prediction means by which a base station 
BS predicts the location of the mobile station MS after fixed time amount in addition to the 
above-mentioned geographical feature and building database is provided like the 1st or 2nd 
operation gestalt. Moreover, with this location prediction means The location of the mobile 
station MS after fixed time amount is predicted, existence of a reflected wave is presumed in 
advance from the prediction location using the above-mentioned geographical feature and 
building database, and you may make it control directivity. Thus, according to the **** 4 
operation gestalt, it has the advantage that communication link quality can be raised, by using 
positively the strong reflected wave of not only a direct wave but power. 

[0035] E. Although directivity and transmitted power were controlled by the 1st or 4th operation 
gestalt which are other operation gestalten and which was mentioned above in the base station 
BS, not only this but the mobile station MS is equipped with a directive control means and a 
transmitted power control means, and while forming directivity to a base station BS, it may be 
made to communicate by this directive control means by controlling the transmitted power of a 
local station. Differing from the 1st thru/or the 4th operation gestalt mentioned above is the 
point that the station which forms directivity is not the base station BS but the mobile station 
MS. In this case, a mobile station MS possesses a physical relationship recognition means to 
recognize the physical relationship of a local station and a base station BS, calculates the 
location and passing speed of a local station from that physical relationship, predicts the location 
of the local station after fixed time amount with a location prediction means, and performs 
directive formation / transmitted power control beforehand by the directive control means and 
the transmitted power control means. Moreover, since the mobile station MS may know the 
moving trucking of a local station beforehand, it can also predict the location of the local station 
after fixed time amount using the moving trucking information. 

[0036] Some approaches can be considered in order to realize a physical relationship recognition 
means to recognize the physical relationship of the mobile station MS and base station BS which 
were mentioned above. One is that a mobile station MS has a location measurement means to 
measure the location of a local station. A mobile station MS possesses the arrival direction 
measurement means and a time delay measurement means, and, specifically, pinpoints the 
location of a local station from the arrival direction and time delay of an electric wave from a 
base station BS. Also when a base station BS measures the location of a mobile station MS, it is 
indispensable, but when a mobile station MS performs location specification of a local station, an 
absolute direction measurement means to measure the include angle of the migration terminal 
over the axis of coordinates currently further fixed to the earth is required for this arrival 
direction measurement means and a time delay measurement means. Because, the arrival 
direction measured with the arrival direction measurement means is an include angle to a 
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migration terminal, and is bec^^ it is not a direction by any means. Th^^/hat is necessary is 
just to measure the include angle of the migration terminal over the axis of coordinates fixed to 
the earth, in order to know a direction absolutely. A bearing magnet, a gyroscope, etc. are 
mentioned as this absolute direction measurement means. 

[0037] Moreover, the option which realizes a physical relationship recognition means to recognize 
the physical relationship of a mobile station MS and a base station BS is an approach of a base 
station BS measuring the location of a mobile station MS, and telling a mobile station MS about 
it. It is not necessary to provide a means for a mobile station MS to perform location 
specification of a local station, and there is an advantage that the load of a mobile station MS is 
mitigable, by this approach. 

[0038] By the way, although a mobile station MS calculates the prediction location of a local 
station and forms directivity in the direction of a base station BS when a mobile station MS 
performs directive formation, an absolute direction measurement means to measure the include 
angle of the migration terminal over the axis of coordinates fixed to the earth is indispensable 
also at this time. It is because it is necessary to get to know the include angle of the migration 
terminal over the axis of coordinates fixed to the earth in order to draw absolutely the wait of a 
base station BS by which each antenna output of a migration terminal is multiplied from a 
direction. 

[0039] Moreover, although the base station BS explained the technique which possesses a 
directive control means, a transmitted power control means, geographical feature and a building 
database, and a location prediction means, and controls [ directivity-] or controls [ transmitted- 
power-] with the 3rd or 4th operation gestalt mentioned above Not only this but the mobile 
station MS possesses a directive control means, a transmitted power control means, 
geographical feature and a building database, and a location prediction means, presumes a 
reflected wave using geographical feature and a building database, and may be made to perform 
the directive control or transmitted power control to a base station BS. That is, the subject who 
forms directivity is replaced with a base station BS, and it is good also as a mobile station MS. 
[0040] 

[Effect of the Invention] As explained above, while according to this invention predicting the 
location of the mobile station after fixed time amount and determining the directive direction 
over said mobile station based on the prediction location of the this predicted mobile station, the 
transmitted power to said mobile station is controlled. Therefore, since it can communicate from 
communicative initiation with an ideal directivity pattern to the mobile station of a migration 
place, degradation of the communication link quality by the imperfect directivity pattern in a 
location measurement period and communicative cutting can be avoided, and the advantage that 
it can communicate in the best quality is acquired. Moreover, since it turns out beforehand 
whether an electric wave intercepts and declines from the prediction location of a mobile station, 
and that it is said by using the planimetric-features database of geographical feature and a 
building what attenuation it is, before starting a communication link, transmitted power can be 
strengthened beforehand, and the advantage that cutting of degradation and a communication 
link of communication link quality is avoidable is acquired. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the directivity and the transmitted power control system which controls the 
directive direction and the transmitted power to a distant office based on the physical 
relationship of said mobile station and said base station in case the fixed base station and the 
mobile station which moves communicate While said base station determines the directive 
direction over said mobile station based on the prediction location of the mobile station which 
possessed a location prediction means to predict the location after fixed time amount of said 
mobile station, and was predicted by said location prediction means The directivity and the 
transmitted power control system characterized by controlling the transmitted power to said 
mobile station. 

[Claim 2] Said base station is the directivity and a transmitted power control system according 
to claim 1 characterized by predicting the location of the mobile station after fixed time amount 
based on the passing speed of said mobile station which possessed a passing speed calculation 
means to compute the passing speed of said mobile station, based on time transition of the 
physical relationship of said mobile station and said base station, and was computed by the 
physical relationship and said passing speed calculation means of said mobile station and said 
base station. 

[Claim 3] Said base station possesses the planimetric-features database which accumulates the 
planimetric-features information about the planimetric features which exist on the ground. It is 
based on the prediction location of said mobile station after said fixed time amount, and the 
planimetric-features information on said planimetric-features database. It judges whether the 
planimetric features which decrease or intercept an electric wave exist between said mobile 
stations and said base stations. The directivity and the transmitted power control system 
according to claim 1 characterized by controlling the transmitted power to said mobile station 
according to the attenuation or cutoff extent of an electric wave by these planimetric features 
when it is judged that planimetric features exist between said mobile stations and said base 
stations. 

[Claim 4] Said base station possesses the planimetric-features database which accumulates the 
planimetric-features information about the planimetric features which exist on the ground. Based 
on the prediction location of said mobile station after said fixed time amount, and the 
planimetric-features information on said planimetric-features database, it judges whether the 
reflected wave by planimetric features exists. Said directive control means The directivity and 
the transmitted power control system according to claim 1 characterized by forming directivity 
also in the direction of said reflected wave when it is judged by said reflected wave decision 
means that a reflected wave exists. 

[Claim 5] In the directivity and the transmitted power control system which controls the 
directive direction and the transmitted power to a distant office based on the physical 
relationship of said mobile station and said base station in case the fixed base station and the 
mobile station which moves communicate While said mobile station determines the directive 
direction over said base station based on the prediction location of the local station which 
possessed a location prediction means to predict the location after fixed time amount of a local 
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station, and was predicted b^aid location prediction means The directimy and the transmitted 
power control system characterized by controlling the transmitted power to said base station. 
[Claim 6] Said mobile station is the directivity and a transmitted power control system according 
to claim 5 characterized by predicting the location of the local station after fixed time amount 
based on the passing speed of the local station which possessed a passing speed calculation 
means to compute the passing speed of said mobile station, based on time transition of the 
physical relationship of a local station and said base station, and was computed by the physical 
relationship and said passing speed calculation means of a local station and said base station. 
[Claim 7] Said mobile station possesses the planimetric-features database which accumulates 
the planimetric-features information about the planimetric features which exist on the ground. It 
is based on the prediction location of the local station after said fixed time amount, and the 
planimetric-features information on said planimetric-features database. It judges whether the 
planimetric features which decrease or intercept an electric wave exist between a local station 
and said base station. The directivity and the transmitted power control system according to 
claim 5 characterized by controlling the transmitted power to a local station according to the 
attenuation or cutoff extent of an electric wave by these planimetric features when it is judged 
that planimetric features exist between a local station and said base station. 

[Claim 8] Said mobile station is the directivity and a transmitted power control system according 
to claim 5 characterized by forming directivity also in the direction of said reflected wave when 
the planimetric-features database which accumulates the planimetric-features information about 
the planimetric features which exist on the ground is provided, it judges whether the reflected 
wave by planimetric features exists based on the prediction location of the local station after 
said fixed time amount, and the planimetric-features information on said planimetric-features 
database and it is judged that a reflected wave exists. 



[Translation done.] 
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